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SPECIFICATION 

1. Title of the Invention 

PROCESS FOR PRODUCING 2,3, 5 -TRICHLOROPYRIDINE 

2 . Claim 

A process for produoing 2 , 3 , 5-trlchloropyridine, 
comprising the steps of: reacting chlorine with a 
hydrochloric acid solution of 2-amlnopyridine to obtain 2- 
amino-3,5-dichloropyrldine, and reacting a nitrite salt with 
this reaction solution while keeping at 30 to 60°C, to 
obtain 2 , 3 , 5-trichloropyridlne and 3 , 5-dichloro-2-pyrldone; 
and reacting thionyl chloride, phosphorus oxychloride, or 
phosphorus oxychloride and phosphorus pentachloride with 
3, 5-dichloro-2-pyrldone to obtain 2,3, 5-trichloropyridine. 

3. Detailed Description of the Invention 

The present invention relates to a method for 
producing 2,3, 5-trichloropyrldine (hereinafter referred to 
as TCP) in an industrially advantageous manner. 

A large amount of 3 , 5-dlchloropyridyl-2-oxy 
derivative is required in the fields of agrichemicals , 
pharmaceuticals, dyes, and the like. TCP is useful as an 
Intermediate thereof. However, an industrial process of 

l 
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producing TCP has not been established. Conventionally, it 
is known TCP is produced by chlorinating 2-aminopyrldlne in 
sulfuric acid or hydrochloric add to generate 2-amino-3 , 5- 
dichloropyrldine and diazotizing 2-amlno-3,5- 

dichloropyridlne in hydrochloric acid at a low temperature 
of around 0°C. 

However, 2-amino-3 , 5-dlchloropyridlne needs to be 
once separated before dlazotization. For this reason , the 
process is complicated. A large amount of 3 , 5-diahloro-2- 
pyridone is produced as a byproduct in dlazotization, 
thereby reducing the yield. Also, the byproduct does not 
have an application. Thus, it is considered to be difficult 
to perform this process in an industrial manner. 

The present inventors have studied an industrial 
method for producing TCP and found that: (1) 2-aminopyridine 
is chlorinated in hydrochloric acid, the resultant 2-amino- 
3,5-dichloropyridine is subjected to dlazotization without 
removal thereof from the soluion at a temperature of 30 to 
60°C which is higher than conventional methods , whereby 
ohlorination and dlazotization can be sequentially carried 
out and the amount of hydrochloric acid used can be reduced; 
(2) by reacting a particular chlorinating agent with 3,5- 
diohloro-2-pyridone, which is a byproduct, 3 , 5-dichloro-2- 
pyrldone is readily converted to TCP at a high rate and the 
yield of TCP relative to 2-aminopyrldlne in the entire 
reaction process is 80% or more and TCP has a high purity of 
98% or more; and the like, 

The present invention provides a process for 
producing 2,3, 5-triohloropyrldine, comprising the steps oft 
reacting chlorine with a hydrochloric acid solution of 2- 
aminopyrldlne to obtain 2 -amino- 3 , 5 -diohlor ©pyridine , and 
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reacting a nitrite with the reaction generation solution 
while keeping at 30 to 60°C, to obtain 2,3,5- 
trichloropyridlne and 3 , 5-diohloro-2-pyridone; and reacting 
thionyl chloride , phosphorus oxychlorlde, or phosphorus 
oxychlorlde and phosphorus pentachlorlde with 3 / 5-dichloro- 
2-pyrldone to obtain 2 , 3 , 5-trlchloropyridine. 

The method of the present Invention provides the 
following advantages: 

(1) it is not necessary to remove 2-amino-3 # 5- 
dichloropyrldine from the solution during the process, 
whereby chlorination and diazotizatlon can be sequentially 
performed; 

(2) the entire process can be performed from room 
temperature to 60°C, resulting in industrial and economical 
advantages; and 

(3) the byproduct 3 , 5-diohloro -2-pyrldone is also 
readily and highly efficiently converted into the target TCP, 
whereby the yield of total TCP is significantly improved, 
3, 5-dichloro-2-pyridone, which has been difficult to use 
effect ively, is not substantially produced, and the like. 

The method of the present invention is performed as 
follows. 2-aminopyridine is initially dissolved in high- 
concentration hydroahloric acid. Chlollne gas is introduced 
into the solution to produce 2-amino- 3 , 5-dlchlor ©pyridine . 
To dissolve 2-aminopyridlne, it is preferable that 4 to 10 
mol of concentrated hydrochloric acid are generally used per 
1 mol of 2-amlnopyrldine. The chlollne gas is preferably 
introduced sequentially while keeping the system at 40 to 
60°C, preferably 50 to 60°C. If the temperature of the 
system is lower than 40°C, dichlorination is hindered and it 
is difficult to obtain the target product ♦ 
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Next, the hydrochloric acid solution containing 2- 
amino - 3 , 5 - diohloropyr idine generated by the previous 
reaction is reacted with a nitrite salt at 30 to 60°C for 
diazotization. Conventionally, diazotization is performed 
at as low as 0°C. The present invention can be carried out 
at 30 to 60°C. Thus, the reaction can be carried out at a 
higher temperature than conventional methods, so that the 
amount of the precipitated product is small. Therefore, it 
Is not necessary to add hydrochloric acid and it is possible 
to significantly reduce the amount of hydrochloric acid used. 
Examples of a nitrite salt used in diazotization include, 
sodium nitrite, potassium nitrite, and the like. Typically, 
an aqueous solution of sodium nitrite is preferably used. 
The amount of a nitrite salt is from about 1.2 to 1.8 mol 
per 1 mol of 2-amino-3, 5-dlchloropyridine. As described 
above, the reaction temperature is 30 to 60°C, preferably 40 
to 50°C. If the reaction temperature is lower than this 
range, the amount of precipitated solute is Increased though 
diazotization proceeds. This situation is not preferable, 
since an extra amount of hydrochloric acid is required for 
dissolution of the prealpltated solute. If the reaction 
temperature is higher than the range, a reduction in yield 
ooours undesirably. 

In the above -described diazotization, TCP and no less 
than one half the amount of 3 , 5-dlchloro-2-pyridone are 
generated. In the method of the present invention, next, 
TCP and 3, 5-dlchloro-2-pyridone are separated from the 
solution singly or in a mixture. 3, 5-dlchloro-2-pyridone or 
a mixture of 3, 5-diohloro-2-pyridone and TCP is reacted with 
a chlorinating agent so that the 3 , 5-dichloro-2-pyrldone is 
converted to TCP. 
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TCP and 3 , 5-dichloro-2-pyrldone are separated singly 
from the reaction solution as follows. For example, an 
alkali is added to the solution so that only TCP is removed 
by precipitation at room temperature. An acid is added to 
the remaining solution to adjust the pH to 5 to 6, so that 
the pyrldone is crystallized. Alternatively, after an 
alkali is added to the above -described solution as described 
above, the solution is kept at about 55°C or more, typically 
55 to 70°C (the melting point of TCP is 49 to 51°C) so that 
the solution is divided into a TCP layer (oil layer) and a 
water layer. The TCP layer is separated, from which TCP is 
recovered. The water layer containing the pyridpne is 
neutralized as described above, followed by crystallization. 
Examples of the above-described alkali include sodium 
hydroxide, potassium hydroxide, and the like. Examples of 
an acid used for acid treatment include sulfuric acid, 
hydrochloric acid, and the like. TCP and 3 , 5-dichloro-2- 
pyrldone are removed as a mixture as follows . For example , 
the reaction solution is cooled to about 20°C so that both 
substances are precipitated in the form of a mixture and 
separated from the solution. 

The thus-obtained TCP, 3 , 5 -diohloro- 2 -pyrldone , or a 
mixture thereof, may be dried by a commonly used method. 
However, water should be avoided in the following reaction 
with a chlorinating agent. Therefore, the substances are 
dispersed in toluene, and water and toluene are subjected to 
azeotroplc distillation, whereby drying can be efficiently 
performed. The yields of TCP and 3, 5 -dichloro- 2 -pyrldone 
obtained by dlazotlzatlon are about 50% and about 30%, 
respectively, relative to the starting material 2- 
aminopyridine . When TCP is removed, the TCP is obtained as 
a target substance. The remaining 3 , 5-dlchloro- 2- pyrldone 
or a mixture of TCP and 3, 5 -diohloro- 2 -pyrldone are reacted 
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with a chlorinating agent to generate TCP. In the case of 
the mixture, only 3 , 5-dichloro-2-pyridone therein is reacted 
with the chlorinating agent and TCP is not affected. 

The separated 3 , S-dichloro-2-pyrldone or the 
separated mixture of 3 , 5-dichloro-2-pyridone and TCP is 
reacted with a chlorinating agent to be converted to a 
target substance. Examples of a chlorinating agent used 
include thlonyl chloride, phosphorus oxyohlorlde, phosphorus 
pentaohloride , and the like. Thionyl chloride and 

phosphorus oxyohlorlde can be used singly. Phosphorus 
oxychlorlde and phosphorus pentaohloride may be used In 
combination. Particularly, thlonyl chloride is easy to 
handle, and is inexpensive. Thus, thionyl chloride is 
considerably preferable for industrial use. Use of a 
chlorinating agent having a low boiling point, or use of a 
catalyst, suah as dimethylf ormamide, for more efficiently 
driving the reaction, is considerably effective. In this 
reaction, the amount of chlorinating agent used is 
appropriately 1.2 to 1.4 mol per 1 mol of 3 , 5-dlohloro-2- 
pyridone. When a catalyst, such as dimethylf ormamide , is 
used, the amount thereof Is appropriately 0.1 to 0.3 mol per 
1 mol of 3, 5-dlchloro-2-pyridone. The reaction temperature 
is 70 to 150°C, desirably 85 to 95°C. 

To obtain TCP, the thus -obtained reaction product 
(TCP -containing solution) is subjected to separation by an 
operation, such as neutralization, separation, 

crystallization, or the like, optionally followed by drying , 
in a similar manner as above dlazotlzation. In this case, 
the yield of TCP relative to 3, 5-dichloro-2-pyridone is as 
high as 85 to 95%. In addition, the purity of TCP is as 
high as 95% or more. 
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EXAMPLE 1 

210 g of 2-amlnopyridine and 1140 g of concentrated 
hydrochloric acid were placed in a 3 liter four-neck flask 
equipped with a reflux condenser, a chlorine gas inlet tube, 
a thermometer and a stirrer. 2-amlnopyrldine was dissolved 
in concentrated hydrochloric acid by stirring, followed by 
heating to 50 to 60°C. While keeping at 50 to 60°C, 
chlorine gas was introduced sequentially for 8 to 10 hours 
into the flask through the gas inlet tube to carry out a 
chlorination reaction. The completion of the chlorinatlon 
reaction was confirmed by gas chromatography. After the 
chlorination reaction, to carry out diazotization, 480 g of 
50% aqueous sodium nitrite solution was gradually added to 
the flask over 1.5 hours while keeping 45 to 50°C. After 
reaction, the solution was cooled to 30 to 40°C. 960 g of 
50% aqueous potassium hydroxide solution was gradually added 
to the flask, so that TCP was precipitated and separated 
from the liquid layer. TCP was collected and dried. Next, 
sulfuric acid (50° Baume) was added to the liquid layer to 
adjust the pH to 5 to 6. After stirring at 60°C for 1 hour, 
3, 5-diohloro-2-pyridone was precipitated. 3 , 5-dichloro-2- 
pyridone was removed by centrif ugation, followed by drying. 
In this case, the yields of TCP and 3 , 5~dlchloro-2-pyridone 
relative to 2-aminopyrldlne were 56% and 32%, respectively. 
The purities of TCP and 3, 5-dlchloro-2-pyrldone are 98.6% 
and 92.7%, respectively. 

656 g of the byproduct 3 . 5-dlchloro-2-pyridone and 
666 g of thionyl chloride were placed in a 2 liter four-neck 
flask. Further, 66 g of dimethylf ormamide as a catalyst was 
added to the flask. Thereafter, the mixture was allowed to 
react at 90°C for 2 hours. Thereafter, 800 ml of water was 
added to the mixture. 160 g of 48% aqueous sodium hydroxide 
solution was further added to the flask. The mixture was 
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stirred at 65°C for about 30 mln. Thereafter, the mixture 
was transferred to a separatory funnel. The funnel was 
allowed to stand so that the lower TCP layer was separated, 
followed by washing with water at 65°C and drying. As a 
result, 630 g of TCP was obtained. The yield of TCP 
relative to 3 , 5-dlchloro-2-pyridone was 92% and the purity 
thereof was 98-9%. 

EXAMPLE 2 

656 g of 3 # 5-dlchloro-2-pyridone obtained in EXAMPLE 
1, 1000 g of phosphorus pentachloride, and 192 g of 
phosphorus oxychloride were placed in * 2 liter four = neck 
flask. The mixture was allowed to react at 130°c for 4 
hours. Thereafter, 800 ml of water was added to the flask. 
600 g of 48% aqueous sodium hydroxide solution was further 
added to the flask. Thereafter , the same procedure as in 
EXAMPLE 1 was carried out to obtain 620 g of TCP. The yield 
of TCP relative to 3 , 5-diahloro-2-pyrldone was 85% and the 
purity thereof was 97.2%. 

EXAMPLE 3 

48% aqueous sodium hydroxide solution was added to 
the mixture obtained after completion of diazotlzatlon in 
EXAMPLE 1 so that the mixture was neutralized. The mixture 
was oooled to 20°C so that TCP and 3, 5-dichloro-2-pyridone 
were precipitated, followed by oentrlfugation and drying. 
Thereby, 345 g of the mixture thereof was obtained. 12 g of 
dimethylformamide and 119 g of thionyl chloride were added 
to the mixture and allowed to react at 90°C for 2 hours, as 
in EXAMPLE 1. Thereafter, 145 ml of water was added to the 
mixture. Further, 29 g of 48% aqueous sodium hydroxide 
solution was added to the mixture. The mixture was stirred 
at 65°C for about 30 mln. Thereafter, the mixture was 
transferred to a separatory funnel. The separatory funnel 
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was allowed to stand so that the lower TCP layer was 
separated, followed by washing with 65°C hot water and 
drying. As a result, 339 g of TCP was obtained. The yield 
of TCP relative to 2-aminopyrldlne was 81% and the purity 
thereof was 9 7.8%. 
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